. With 180,000 inmates annually, Los Angeles also has the largest jail system in the nation (Harawa et al. 2009 ).
Challenges experienced by inmates, ex-offenders, and paroled populations
The majority of the inmates in county jails are impoverished persons of color (Harrison and Beck 2006; James 2004) . The majority of them face significant disadvantages, including limited access to health care, housing, education, and employment (Davis et al. 2009; Rich 2001) . Ex-offenders also face multiple challenges upon reentry back into society, including poor physical (Fickenscher et al. 2001 ) and mental health (Staton et al. 2003) , as well as problems with drug addiction and high-risk lifestyles (Nyamathi et al. 2014) , and a lack of employable skills (Bahr et al. 2010) . These factors lead to homelessness, and failed rehabilitative efforts, as well as continued drug use and reincarceration.
Offenders are likewise routinely exposed to and engage in illicit drug use and highrisk sexual activity (Brooks et al. 2009; Cartier et al. 2008; Milloy et al. 2008 ). Homelessness and drug use, for example, place homeless men on parole at particular risk for hepatitis infection (World Health Organization 2012) as well as human immunodeficiency virus (HIV) and other sexually transmitted infections (STIs); ex-offenders are 8 to 10 times higher in prison populations than in the general population Fenton 2007; Hennessey et al. 2009 ). According to the Centers for Disease Control and Prevention 2012, hepatitis B vaccine is available for all age groups to prevent hepatitis B virus (HBV) infection; in particular, certain groups at greatest risk should be vaccinated, such as prisoners in a correctional facility, those who inject drugs, men who have sex with men, and those who have multiple sexual partners. Furthermore, incarceration in and of itself is considered a risk factor for HIV infection (Clarke et al. 2001; Grinstead et al. 2005; Hennessey et al. 2009; Jafa et al. 2009; Khan et al. 2009 ).
Costs associated with health-related needs related to hepatitis A/B virus
The complex problems these offenders face upon release to the community present particular challenges to correctional as well as public health agencies. The costs of hepatitis diseases are high. The disease costs between $1.5 and $3 billion in direct medical treatment annually (Goldsmith 2011) . The prevalence of chronic HBV infection in the US is estimated to be between 0.8 and 1.4 million (Wilkins et al. 2010) .
The purpose of this randomized clinical trial (RCT) was to ascertain how different levels of intensity in peer coaching and nurse-partnered intervention programs may impact reentry outcomes; specifically: (a) an intensive peer coach and nurse casemanaged (PC-NCM) program; (b) an intermediate peer-coaching (PC) program with brief nurse counseling; and (c) the usual care (UC) program involving limited peer coaching and brief nurse counseling. The study was based on the Comprehensive Health Seeking and Coping Paradigm (CHSCP) (Nyamathi 1989) , which was further informed by the Lazarus & Folkman Coping model (Lazarus and Folkman 1984) and the Schlotfeldt Health Seeking and Coping Paradigm (Schlotfeldt 1981) . In particular, sociodemographic factors included age, education, race/ethnicity, marital status, recruitment facility, and history of psychiatric and drug use problems. Situational factors included being homeless (Nyamathi et al. 2011a ) and a housing situation. For many homeless ex-offenders, these variables represent challenges that deter successful health promotion in general and vaccination completion in particular. Among ex-offenders recently released, vaccination completion may be affected by their severity of crime while in prison or jail as well as length of time homeless and length of time in residential drug treatment (RDT). Once released, stress, interpersonal relationships with family, and the potential for relapse and recidivism are real challenges (Seiter and Kadela 2003) and may influence vaccine completion.
While both peer coaching and nurse case management were emphasized in the PC-NCM design, the role of nurse case management was removed to test the varied intensity in peer coaching in the PC design. The UC served as a contrast to both intervention strategies.
Nurse-led intervention for homeless drug-addicted populations
Nurse case management (NCM) has been utilized for more than a decade and targeted to aid vulnerable populations in clinical interventions that focus on reducing drug use among methadone-maintained adults (Nyamathi et al. 2011b) , reducing substance use among homeless youth (Nyamathi et al. 2012a) , improving HBV and HIV knowledge (Nyamathi et al. 2013) , and compliance with the HBV vaccine series (Nyamathi et al. 2012b ) among men exiting jails and prisons. Further, case management has been found effective in reducing drug use and improving health access among opioid-dependent drug users (Shanahan et al. 2010) . Moreover, NCM programs have been incorporated in collaborative programs to assist HIV/AIDS clients with psychiatric illness and substance abuse problems, to achieve coordinated and consistent care (Morgan and Rossi 2007) .
In a prospective two-group intervention focused on increasing hepatitis vaccination and reducing risky behaviors among 156 homeless youth, a hepatitis health promotion program (HHP), delivered by nurses, was focused on promoting the basics of hepatitis and HIV prevention, training in behavioral self-management, and overcoming barriers to substance use. This program was compared with an art messaging (AM) program, delivered by artists who used artistic forms of communication to focus on the dangers of initiating drug use, and the challenges of living on the streets (Nyamathi et al. 2013) . Findings revealed that participants assigned to the HHP program had higher 6-month scores in HIV and HBV knowledge as compared with the AM group (Nyamathi et al. 2013) . Moreover, the HHP group outperformed the AM group in reducing the use of methamphetamine, cocaine, and hallucinogens (Nyamathi et al. 2012a) .
In a three-phased study among opioid-dependent outpatients (n=203), a NCM intervention, which included medication stabilization and drug tapering, focused on emphasizing HIV risk reduction, health education, counseling and follow-up (Shanahan et al. 2010) . Findings revealed that 35 % of participants completed the methadone taper, 56 % attended primary care appointments, 50 % participated in a needle exchange program, and 16 % became newly employed (Shanahan et al. 2010) .
Peer coaching as an intervention strategy among ex-offenders
Peer coaching (PC) involves a paraprofessional who has served time in prison and successfully transitioned into the community, completing drug treatment for at least 1 year, and has maintained sobriety. The PC serves as a positive role model and a resource for parolees to seek support and help make positive change over time. Rigorous empirical studies that assessed the role of peer coaches for released homeless men on parole are difficult to find. In 2008, the Department of Labor launched Ready4Work (R4W) in 11 U.S. cities, a 3-year pilot program designed to meet the needs of ex-offenders (Center for Faith-Based Community Initiatives 2008). The program provided congregational mentors and case managers, with the focus on job training and placement. Findings revealed that 97 % of ex-offenders received case management, 63 % were mentored, and 57 % were placed into jobs. At 6-month follow-up, reincarceration was half of the State Criminal Justice averages (Center for Faith-Based Community Initiatives 2008).
Cost analysis for correctional programs
One main purpose of this evaluation was to calculate the operational costs associated with each intervention modality as related to their respective outcomes. In other words, we wanted to know not only which of these interventions would produce the most desired outcomes, but also the costs associated to each arm of the study.
Evaluation studies on correctional interventions have traditionally focused on assessing the extent to which desired outcomes are achieved (Lipsey 2001; Palmer 1995) , while less is known about the economic costs or financial benefits of these correctional programs (Zhang et al. 2006a) . As a result, stakeholders often lack sufficient information to decide how best to allocate scarce resources for rehabilitation efforts. In recent years, there has been increased interest in cost-benefit assessment of treatment outcomes (McCollister et al. 2003; Zhang et al. 2009 ).
Thus far, the majority of cost-benefit studies in the field of corrections have been on substance abuse treatment (Longshore et al. 2006; Pearson and Lipton 1999; Zhang et al. 2006a Zhang et al. , b, 2009 . It is believed that significant economic payoffs may accrue when a treatment program helps an offender escape the cycle of substance abuse, crime, and reincarceration . Theoretically, successful reentry efforts should lead to decreased public expenditure on law enforcement, corrections and rehabilitation, health, and welfare. However, research findings suggest that intervention effectiveness, and potential economic benefits, vary by the type of program, the type of substance primarily abused, the match between client needs and program services, the integration of support services before and after incarceration, and coordination within the service provider, law enforcement, and probation/parole complex (McCollister et al. 2003; Zhang et al. 2006a ).
Methods

A randomized controlled trial design
In this study, a total of 600 men recently released from county jails and state prisons were recruited and randomly assigned to one of three programs: (a) PC-NCM program, (b) PC program with brief nurse counseling, or (c) a UC program, which included a brief health education session by a PC and nurse counseling. Data were collected from February 2010 to January 2013. This study was approved by the University Human Subject's Protection committee. Figure 1 displays the CONSORT figure.
Participant screening
Ex-offenders were eligible for this study if they met the following inclusion criteria: (a) had a history of drug use prior to their latest incarceration, (b) were 18-60 years of age, (c) resided in one participating RDT program, and (d) were considered to be homeless prior to discharge from incarceration. Exclusion criteria included not speaking English and being judged to be cognitively impaired by the research staff. • Received allocated intervention (n=196)
• Offered Vaccine (n=120)
• Received > 3 doses (n=84)
• Allocated to PCPC Group (n=195)
• Received allocated intervention (n=195)
• Offered Vaccine (n=114)
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• Allocated to UC Group (n=209)
• Received allocated intervention (n=209)
Lost to Follow up (n =33)
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Study site
The study was conducted at a RDT facility contracted by the state and Los Angeles County correctional agencies to provide a multitude of services to newly released offenders from county jails and state prisons. At the RDT site, all participants received recovery and rehabilitation services traditionally delivered for the parolee population, such as residential substance abuse services; assistance with independent living skills; job skills assistance; literacy, individual, group (small and large) and family counseling; and coordinated discharge planning. Residents received highly structured curriculum and aftercare services at this facility generally for 6 months; and the reentry planning started in prison and then transferred into the community and coordinated between local parole offices and the service provider.
Intervention procedure
The study was announced to residents of the participating RDT facility by means of posted flyers; in addition, brief informational sessions were conducted by research staff.
Among residents who expressed interest in the study, the research staff met one-on-one with the resident in a private room at the facility and explained the study in detail and answered questions. If interest continued, the research staff administered a 2-min screener assessing eligibility. Among those eligible, a second informed consent was signed, blood drawn for HBV serostatus, and subsequently a baseline questionnaire and a detailed locator guide were administered to each individual. Prior to the baseline questionnaire, Urn randomization was utilized (Stout et al. 1994) . The Urn Randomization Program is available in Bintroductory^or beta form as a DOS-based, generic randomization program. The program allows researchers to randomize study subjects to two or three randomization groups while balancing on 2-20 variables. A prototype procedure was used in Project MATCH, a large multisite clinical trial, and is discussed in Stout et al. (1994) . The following four factors were incorporated into the procedure: (a) age (18-29 versus 30 and over), (b) level of custody while in prison (1-2, low security versus 3-4, high security), (c) HBV serostatus (HBV seronegative or sero-positive), and (d) severity of substance use prior to prison time (low vs. moderate/high severity based upon the Texas Christian University screener) [TCU; (Knight et al. 2002) ]. Subsequently thereafter, the ex-offender was seen by a research nurse who conducted posttest counseling regarding the blood and urine test results.
Staff selection and training of peer coaches
Working closely with a community-based RDT site, potential peer coaches were referred to the PI. Of those who were interviewed, four PCs were selected based on being a role model and having an interest in helping recent parolees to successfully reintegrate back into the community. At any given time, the assigned PC worked with up to 15 parolees. Over a 1-month period, the PCs were trained in understanding the needs and challenges faced by parolees discharged to the community, in familiarizing resources available in the community, in normalizing parolee experiences, in setting realistic expectations and in helping the parolee to solve day-to-day problems. All four peer coaches were trained to provide the peer-coaching sessions similarly to participants in the PC-NCM or PC group as they were similar in terms of peer coaching. One of the four PCs was also trained to conduct the brief, 20-min health promotion discussion to Usual Care participants. All PCs were carefully assessed and monitored by the nursing staff, and regardless of program assigned, regularly scheduled meetings were held between nurses and PCs to discuss health concerns for which referrals were either facilitated (PC-NCM group) or only provided (for the two other programs). There were no program preferences among the PCs. The training consisted of role plays of coaching sessions on how to manage problematic and/or challenging participants and situations.
Program interventions
For the PC-NCM program, a peer coach spent 45 min on a weekly basis with each assigned participant; however, for those who left the facility, the pair interacted by phone. The main foci of each session included building effective coping skills, personal assertiveness, self-management, therapeutic non-violent communication (NVC), and self-esteem building. Further, the sessions were dedicated to avoidance of health-risk behaviors, increasing access to medical and psychiatric treatment and improving compliance with medications, skill-building, and personal empowerment. Discussions also centered on strategies to assist in seeking support and assistance from community agencies as parolees prepare for completion of the residential drug treatment program. Integrated throughout, skill building in communication and negotiation and issues of empowerment were highlighted. In addition, the peer coaches were trained in delivering eight sessions on NVC (Rosenberg 2003) , which comprised a series of interactive exercises and role playing, based on conflict in social situations as identified by the participants.
One dedicated nurse was trained by an expert in nurse case management, hepatitis infection and transmission, and barriers that impede HAV/HBV vaccination among vulnerable populations. Over an 8-week period, this program-specific nurse provided culturally competent NCM for about 20 min each week per person for the PC-NCM group, which focused on health promotion, completion of drug treatment, vaccination compliance, and reduction of risky drug and sexual behaviors. Furthermore, the nurse engaged participants in role-playing exercises to help them identify potential barriers to appointment keeping and asked them to identify personal risk triggers that may hinder vaccine series completion, and HAV, HBV, HCV, and HIV risk reduction.
For the PC program, participants received weekly peer coaching interaction similar to the PC component of the PC-NCM program, but without the NCM component. Although without regular NCM, a second nurse provided a brief, 20-min education session on hepatitis prevention and HIV risk reduction.
For the usual care (UC) program, participants received the encouragement by the second nurse to complete the three series HAV/HBV vaccine, as was the case with the other two intervention strategies. In addition, they also received a brief, 20-min session from a peer coach trained on basic health promotion. As discussed earlier, the UC subjects received all recovery and rehabilitation services available at the RDT site, including substance abuse services, assistance with independent living skills, job skills assistance, literacy, various counseling services, and discharge planning. The only differences were the absence of the above-discussed two configurations of peer coaching and/or nurse-led case management.
Measurements
Demographics At baseline, a structured questionnaire was used to collect demographic information including age, education, race/ethnicity, marital status, history of homelessness, health status, self-reported histories of mental health, arrest, and gang membership.
Substance use A modified version of the Texas Christian University (TCU) Drug History form (Simpson and Chatham 1995) was used to collect information on use of alcohol, tobacco, and seven other drugs was collected. This form also reviewed the use of these drugs individually or in combinations by injection and/or orally during the 6-month period before the last incarceration. Anglin et al. 1996 verified the reliability and validity of this assessment.
General health This variable was assessed by a single item, which asked participants to rate their overall health on a five-point scale. Responses included poor, fair, good, very good, and excellent. This one-item question has been utilized by others (Stewart et al. 1988) . General health was dichotomized at fair/poor versus good/very good/excellent.
Rearrest and reincarceration At 6-and 12-month follow-up, participants were asked if they had been rearrested and/or incarcerated at any time in the prior 6 months. This was a dichotomous outcome measure, with any arrest and/or incarceration.
Sexual partner The number of sexual partners was assessed by a single item, which asked participants to self-report for the 6-month period immediately prior to the last incarceration, and at the two 6-month follow-up interviews. Measure on sexual partners was dichotomized as multiple (defined as two or more during the 6-month period) or not.
Cost elements and calculation
Methods used in this study to assess the expenditure of program operations were informed by the Drug Abuse Treatment Cost Analysis Program (DATCAP), 1 which was developed by French and colleagues (French 2001a, b; French et al. 1997) , and has been widely adopted by researchers to estimate program costs of drug abuse treatment in various modalities, including prison-based and post-release programs for criminal offenders (French et al. 2008; Knealing et al. 2008; Kunz et al. 2004; McCollister et al. 2003; Mundt et al. 2005; Zavala et al. 2005) . The DATCAP method was also successfully implemented in a similar study by Zhang and colleagues (2009) . The DATCAP method was originally designed to capture the total economic costs (or opportunity costs) of treatment, including personnel, program supplies and materials, contracted services, buildings and facilities, and any resources either free of charge or partially subsidized by private or public entities.
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There are several complementary approaches to perform an economic evaluation of healthcare interventions (e.g., cost-effectiveness analysis, cost-utility analysis, benefitcost analysis) (McCollister et al. 2003) . Economists generally consider the value of all resources used in providing a treatment program, which includes in-kind contributions, subsidized resources, and voluntary services (Gold et al. 1996) . From a broad societal perspective, the value of all resources utilized in an intervention program should be captured to measure the entirety of the financial implications. However, such a valuation scheme requires a careful documentation of every source that may benefit a program from the onset, which is often impractical, if not impossible, for most community-based agencies that are often dependent on various intangible sources of support from their resident communities. For instance, indirect and sometimes intangible sources that may benefit a community health program include shared facilities and utilities, in-kind contributions, and volunteer time (McCollister et al. 2003) .
While it may be desirable to include in calculation both direct and indirect costs associated with the implementation of an intervention program, our community collaborator's accounting system was not able to distinguish intangible costs. Moreover, even if intangible costs had been available, they would still be proportionally applied to the three interventions based on the ratio of their actual (or direct) costs. In other words, unless indirect resources were consumed in substantially different means by individual participants, they would still be summed and applied in proportion to these intervention modalities. Therefore, we chose a more practical, albeit narrow, perspective in this study that groups the tangible expenses into two main categories: (a) actual cash expenditures, used to procure vaccines or paid directly to participants as incentives; and (b) salaries and benefits of the staff who were directly involved in the delivery of the services. Therefore, the cost analysis performed here involved only accounting costs, as opposed to the whole economic cost. We believe such an accounting procedure can present cost implications relative to the anticipated outcomes that are easy to comprehend. The following was a list of all tangible expenses that were tracked and documented for the purpose of this evaluation:
& At the baseline interview, participants were paid $20.00 for completion. & There were two 6-month follow-up assessments; participants who completed the two follow-up interviews would be paid $30 and $35, respectively. & The cost of each vaccine was $44; each participant would receive a maximum of three vaccines, plus a booster; thus, the total maximum cost for the series was $176 per participant if they were eligible to be vaccinated. & Cash incentives were provided to encourage urine analysis. For a maximum of five times during the study period (at months −1, 3, 5, 7, and 9), participants in all three intervention programs were able to receive $10.00 for a urine analysis (or a maximum of $50.00).
Staffing cost Salary and benefit cost figures were obtained from the payroll that tracked the actual salaries and benefits paid out to the staff based on their payroll classifications and the percentage of time assigned to the project (i.e., full-time equivalence or FTE). While relatively straightforward in payroll figures, the actual cost of staffing on the project must be based on the differential amounts of time spent on specific activities. In this exercise, we used a deconstruction method to break down the amount of time the staff spent on all key clinical activities, and then applied the overall personnel costs proportional to these accounted times (Zhang et al. 2009 ). In other words, these specific clinical activities became the anchoring events used to account for the total personnel costs. Based on an analysis of activity logs and conversations with staff, time spent on specific tasks was tracked and accounted.
Results
Demographic characteristics
The sample of 600 parolees reported a mean age of 40 (SD=10.4) and 11.5 years of education, as shown in Table 1 . The men were predominantly African American (46 %) or Latino (33 %) and nearly two-thirds were never married; yet, 62 % reported having children. All participants came from prison or jail, and were deemed as homeless or in need of stable housing by the jail or prison facility they had resided in prior to their release to the residential drug treatment program from which we enrolled them. While all participants were screened as being homeless, 88 % were living on the streets/ halfway houses or someone else's apartment 6 months prior to their most recent incarceration, while 12 % were transitioning in residential drug treatment programs or a prior incarceration within the 6-month period. In terms of health, one-third reported that they were of fair or poor health. More than two-thirds (70 %) reported having committed a violent crime. These participants were released from county jails (55 %) and state prisons (45 %), respectively. The vast majority of these participants (84 %) had reported a history of lifetime stimulant use, and 85 % had used marijuana. Close to 60 % reported having more than one sexual partner in the 6 months immediately prior to their most recent incarceration. No program differences were found in any of the demographic variables.
Attrition analysis
Two 6-month follow-up interviews were conducted. At the first 6-month interview, 501 participants completed the follow-up interviews, and 529 completed the second 6-month follow-up interview. In total, the first 6-month follow-up was completed on 83.5 % of the total sample (501/600), and attrition rates were 18.6 % in PC-NCM (158/ 194), 13.8 % in PC (169/196), and 17.1 % (174/210) in UC. The second follow-up interviews reached a completion rate of 88.1 % (529/600), and attrition rates were 14.4 % (166/194) in PC-NCM, 9.7 % (177/196) in PC, and 11.4 % (186/210) in UC. The larger sample size at the second 6-month follow-up was due to longer time afforded to the research team to successfully locate a few more subjects.
Two types of attrition analysis were conducted to (a) compare the characteristics of the final sample at the second 6-month follow-up against those of the initial baseline sample, and (b) examine if significant between-group differences emerged due to uneven loss of subjects, thus undermining the integrity of the randomized assignment. No differential attrition was noticed and the loss of subjects among the three assignment conditions appeared to be at similar rates, all within five percentage points from one another. Tests of significance were performed on all key demographic variables and found neither statistically significant nor substantive differences between the baseline and the final followup sample.
Key outcomes
Although two 6-month follow-ups were conducted, we opted to present the data from the second follow-up because of the longer observation period for the purpose of justice-related outcomes. Moreover, the second 6-month follow-up also yielded a larger sample (n=529) than the first follow-up (n=501). For all justice-related outcomes, we combined both 6-month periods to form a 12-month observation period. Therefore, any arrest, drug use, incarceration, and engagement of multiple sexual partners that had occurred in either of the two follow-up periods for these subjects would be counted towards recidivism outcomes. However, for health status and employment status, we used only the second 6-month data to avoid conflicting reports, that is, excellent health in first 6 months but poor health in the second 6 months, or full-time employment in the first 6 months but unemployed in the second 6 months.
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Rearrest Both observation periods were combined to reflect any new arrests during the 1-year observation period. A total of 299 participants reported having been arrested at least once during the 12-month observation period, roughly 56 % of the interviewed sample, as shown in Table 2 . No group differences were found among the three intervention strategies. As shown in Table 2 , about 57 % of the PC-NCM group reported being rearrested, compared to 59 % of the PC group and 54 % of the UC group.
Reincarceration A total of 308 participants reported having been incarcerated during the 12-month period, or roughly 58 % of each group (58.4 % of the PC-NCM group, 58.2 % of the PC group, and 58.1 % of the UC group). Again, no significant differences were found among these three groups, as revealed in Table 2 .
Drug use Compared to baseline, a decrease of drug use was observed among all study participants. Almost half (49.4 %) of the PC-NCM participants reported having used marijuana during the 12-month observation period, compared to 48.0 % of the PC group and 45.7 % of the UC group, as shown in Table 2 . For stimulant use, which included crack, cocaine, or any amphetamine-type stimulants, 46.4 % of the PC-NCM participants reported having used this drug during the 12-month observation period, compared to 45.2 % of the PC group and 51.1 % of the UC group. Far fewer participants reported use of heroin during the study period: 7.2 % of the PC-NCM, 12.4 % of the PC group, and 12.9 % of the UC group. No significant differences were detected on any of reported drug use among these three groups of subjects.
Employment status Of those who reported holding jobs during the study period, 12 % of the PC-NCM participants were employed full time, compared to 11.9 % of the PC group and 19.9 of the UC group. The majority of the study participants were unemployed or dependent entirely on welfare benefits: 61.4 % of the PC-NCM participants, 65.5 % of the PC group, and 60.2 % of the UC group. There were no significant differences between or among the groups.
Health condition The vast majority of subjects reported their health as being either good or excellent: 78.3 % of the PC-NCM participants, 76.8 % of the PC group, and 71.5 % of the UC group. There seemed to be an overall improvement in self-reported health status among study subjects compared to their baseline data (see Table 1 ). However, no significant differences were detected between any of the three intervention groups.
Multiple sexual partners There appeared to be an overall decrease of subjects who had multiple sexual partners during the study period, compared to their baseline. Still more than half of the study participants in all three groups reported having multiple sexual partners during the study period: 53.6 % of the PC-NCM group, 54.2 % of the PC group, and 52.2 % of the UC group. There were no significant group differences.
Vaccination At the baseline, all participants were screened through a blood draw to determine eligibility for hepatitis A/B vaccines. Of all enrolled participants, 296 (or 49.3 %) participants were found eligible for vaccination; the remaining subjects were ineligible because they tested seropositive for HBV. It is interesting to note that all of those eligible for the vaccine series received at least some vaccine dosage, and the vast majority of them were able to complete the entire vaccination series: 83.5 % of the PC-NCM participants, 84 % of the PC group, and 86 % of the UC group. Again, there were no significant group differences in terms of vaccine completion.
Cash expenditure on intervention activities
As shown in Table 3 , three categories of cash expenditure were tracked: (a) the cost of acquiring vaccines, (b) cash incentives for urine analysis, and (c) cash payment for baseline, and two follow-up assessments. The total amount of cash expenditure for the study was $99,261 (M=$165.55; SD=$77.44), ranging from a low of $30.00 to the maximum of $311. The amount of cash spent on program activities was about the same for all three groups of participants. It was $32,583 for the PC-NCM participants (M=$167.09; SD=$79.51), $33,375 for PC (M=$170.28; SD=$76.20), and $33,293 for UC (M=159.30; SD=$76.61). No significant group differences were detected. Findings from our financial accounting suggest that participants in all three groups were very similar in accessing the services and incentives provided by the study.
Cost of staffing
Detailed accounting was carried out on actual salary figures, associated benefits, and the level of time commitment (i.e., full-time equivalence or FTE) of the staff directly involved in the intervention activities. As shown in Table 4 , for the entire 4 years of intervention, most personnel costs were incurred in year 2 and 3, during which slightly about five full-time staff members were directly involved in the delivery of the services. The total actual salaries and benefits of $796,896 were distributed in proportion to the amount of time spent on recorded key clinical activities or anchoring accounting events as discussed earlier. In other words, the greater the amount of staff time spent on intervention activities would translate into a greater amount of staffing costs. Table 5 shows that in sum, PC-NCM participants consumed a total of 330,850 min of intervention staff time (with M=1, 696.67; and SD=1, 275 .01) for their activities. Because staff time spent on UC participants was much shorter than the other two assignment conditions, thus highly skewed, nonparametric Kruskal-Wallis tests (χ 2 =380.72; df=2; p<.0001) were performed to confirm the significance in the group differences. Additional Kruskal-Wallis tests were performed and confirmed that staff time spent on PC participants was significantly shorter than those of PC-NCM (χ 2 =8.60; df=1; p<.003), and staff time spent on UC participants was significantly shorter than those of PC (χ 2 =257.31; df=1; p<.0001). In total, the PC-NCM group consumed the most staff time (more than half or 54 % of the total recorded staff time), followed by PC group with about 44 % of the staff time, while the UC group trailed far behind, with only 2.11 % of the staff time. Based on these percentages, cost on personnel is then assigned in the same proportion for each intervention strategy.
Cost comparison and implications for cost-saving community interventions
As shown in Table 6 , the project over the 4 years of operation spent a total of $462,741.98 for the PC-NCM group ($32,583.00 in cash expenditure and $430,158.98 in salaries and benefits on staff), a total of $383,313.91 for the PC group ($33,375.00 in cash expenditure and $349,938.91 in salaries and benefits on staff), and a total of $50,091.11 for the UC group ($33,293 .00 in cash expenditure and $16,798.11 in salaries and benefits on staff). On an annualized basis, that is, averaging across the entire 4 years, participants of the PC-NCM group on average consumed $41.77 in cash expenditures and $551.49 in staff salaries and benefits; participants in the PC group on average consumed $42.57 in cash and $446.35 in staff salaries and benefits; and participants of the UC group consumed $39.82 in cash and $20.09 in staff salaries and benefits. As these numbers show, cash expenditures on vaccines and incentives for assessments and urine samples were largely the same across the three groups of participants. The real differences were in their consumption of staff time due to their varied intervention activities.
Discussion
Homeless parolees present particular challenges for reentry programs. This study attempted to assess the efficacy and costs of three different approaches in assisting these parolees in reintegration into the community: peer coach-nurse case management (PC-NCM), versus peer coach (PC) with brief nurse counseling, versus usual care (UC) with limited PC and brief nurse counseling, on rearrest among homeless men recently released from prisons and jails. All three intervention strategies were similar in their outcomes, with no significant program differences found in any of the main outcome measures. Cost analysis revealed that the UC program was the least costly approach, and accounted for only 2.11 % of the total project expenditure, and was as effective in achieving comparable outcomes for this parolee population as the PC-NCM and PC approaches, which accounted for 53.98 and 43.91 %, respectively, of the project budget.
In this study, all three intervention strategies were found to be comparable in achieving a high rate of vaccine completion, which, over time, will likely produce tremendous savings to the public health system. In fact, all eligible participants received at least some vaccines and the vast majority of them completed the entire series of vaccines, which should provide lifelong protection against hepatitis A/B. According to the Hepatitis B Foundation, of all approved chronic HBV therapies, the cost of treatment (i.e., Lamivudine) starts from the lowest of $2,918 (adjusted to 2012 dollars) a year per patient to the highest of $28,214 (adjusted to 2012 dollars) a year for Interferon alfa-2b (30-35 million IU) (Hepatitis B Foundation, undated). By contrast, the three intervention strategies were able to achieve about 85 % of vaccine completion rates with total intervention costs ranging from $593.26 on average for a PC-NCM participant and $488.92 for a member of the PC group to $59.92 for a UC participant. The cost of administering these three intervention modalities as designed and deployed in this study was far less expensive in terms of achieving desired vaccination among this high-risk population. Chesson et al. (2004) estimated that the direct medical cost of outpatient treatment for symptomatic acute HBV infection to be $272 per occurrence and the cost of hospitalization for symptomatic HBV infection to be $8,080 per occurrence. For chronic HBV infection, direct cost of treatment is estimated to be $59,308 (Chesson et al. 2004) . If a liver transplant is needed, the cost would rise to $163,438 (van der Hilst et al. 2009 ). The total charges by hospitalization (exclusive of physician charges) for HBV in the US increased from $357 million in 1990 to $1.5 billion in 2003; it then plateaued at $1.3 billion (Kim 2009 ).
Findings from this study suggest that for this particular population, the most effective method of exposing them to health knowledge and vaccination was perhaps the initial interaction with healthcare professionals, and perhaps the presence of cash rewards. Whether peer coaches or nurses continued to interact with program participants did not seem to gain any additional benefits in terms of measured outcomes in this study. This finding was rather clear from the similar amounts of cash expenditures across all three groups of participants, as shown in Table 3 , which was a proxy measure of their direct consumption of program services or participation in the treatment activities. In other words, despite the tremendous differences in the amount of staff time devoted to treatment activities, participants of all three groups were very similar in their level of response. It appears that those who were receptive to the idea of vaccination or knowledge of vaccine protection would be amenable to behavioral changes, provided there were also cash rewards to keep them engaged for some time. However, non-responsive participants would probably require different intervention strategies.
Again, the UC group, which was the most cost-effective intervention and which briefly partnered a peer coach with a nurse, appeared to be as effective as the other two more labor-intensive strategies. This finding suggests that a simple, cost-effective approach should be deployed to bring about desired behavioral as well as public health benefits on a larger scale to high-risk offenders released from prison and/or jail.
It is unclear as to why the more labor-intensive interventions failed to outperform the most cost-effective UC group. Although post hoc analysis can always reveal factors that are predictive of the outcome measures, such as prior histories of arrests and incarcerations, drug use histories, and early onset of juvenile delinquency, the fact is that under an RCT design, the more labor-intensive intervention approaches failed to outperform the least-expensive intervention.
Therefore, it is important to acknowledge and explain why the particular pairing of a peer coach and NCM was unable to produce more prominent results. One may speculate that the RDT facility (where this study was carried out) with its multiple services and structured curriculum was perhaps a powerful interfering variable that may have cancelled out the unique, albeit weak, effects of PC-NCM or PC. Moreover, the UC did not equate Bno care^. In fact, by residing within the RDT facility, all participants of the UC group were able to access numerous services provided by the reentry service provider. Furthermore, the nurse had a differing degree of involvement in all three arms.
It is important to acknowledge limitations of our study; first, this study is limited to homeless men on parole in a large, urban city who were residing in one RDT program. One limitation of the study was that we did not measure subjects' past homeless history and risk factors associated with their homelessness. Although we did measure their housing outcomes at the follow-up, we included measures on how certain risk factors may be particularly pertinent to this population. Importantly, generalization to a larger geographic area outside of Los Angeles is unlikely. Further, self-report data are prone to misclassification and bias.
For the purpose of community reentry, it is difficult to challenge the appeal of such support services as peer coaches and nurses in a therapeutic milieu. The question is to what extent can the PC-NCM configurations bring additional value to the already-extant services at the facility that aim to provide drug treatment for abuse and dependency, life skills, inpatient and outpatient support, a positive social support system, and for positive coping and employment opportunities. Future studies perhaps need to calibrate these other services that are running simultaneously so that these Bbackground^noises can be managed to tease out the nuances of the program-specific intervention.
